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(57)Abs<r«ct 

A surgieal instrument (10) useful for laparoscopic surgery oomprising an insulated shaft ("X a wntro! dwee (14) ai^ a 
oonneaion (30) to an electrosuigical radiofrwiuency power source (3IX in distti end bang of general J-hook 
tis».e.engaing ledge (62X and Ae shaft supporting a tissue-engaging damping (54) or 56) mem^mo^^^^ the 

ledge (62) in response to the control device (14) so that an artery or other tissue in the pocket of the Jhook an """Pf" % «« 
while radiofiequency currem is applied. Instrument constructions incorporate one or two clampmg membws (34) and •.««»«8 
member (56) such that with actuation, coagulation current can be appUed while clamping an aiteiy or •j^*' ™ 
ledge (62) to stop flow of blood, and by further actuation of suitable current to the cutung member (56X the artery or tissue may 
be cut A diamond film on tissue-engi«in| surfaces of the msirument (10) improves heM transfer. 
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Biiekaround of the Invantien 
The invention relates to surgical instruaents 
5 useful in endoscopically guided procedures and in 
particular in laparoscopic surgery. 

Laparoscopic surgery is conducted via the 
peritoneal cavity by percutaneous insertion of 
appropriate instruments through the abdoninal wall. By 

10 nanipulation of the instruaents while viewing the 
surgical site through a laparoscope, surgery nay be 
performed on the gallbladder, the kidneys, liver and 
large bowel, for instance. 

Endoscopic surgery in general, and laparoscopic 

15 surgery in particular are recognized to have considerable 
advantages over open surgery because of the avoidance of 
large incisions and the discomfort, long and expensive 
hospital stay, and extended period of incapacity required 
by su^ incisions. Endoscopic procedures instead employ 

20 a few small penetrations of the body, which lessen the 
patient *s discomfort, and reduce the time and expense of 
the hospital stay and the patient's period of incapacity. 

Current methods of laparoscopy require filling the 
peritoneal cavity with carbon dioxide gas via an 

25 inflation device and maintaining inflation pressure. The 
gas expands the cavity by distending the abdomen, which 
provides room in which to maneuver the instruments to the 
selected surgical site. The surgeon uses a variety of 
instruments to conduct the surgical procedures. For 

30 instance, instruments used in isolating the gallbladder 
from its blood supply and ducts and then removing it from 
the body via one of the abdominal penetrations include J- 
form tissue-pulling hooks and retractors of various forms 
for electrosurgical and laser cutting and cauterizing. 
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forceps, blunt-end dissectore, suction devices, and 
hollow trocars through which the viBurious instruments are 
inserted* For the purpose of sealing blood flow in 
arteries and the likSr a device for applying a sealing 
5 clip to the artery has been eiqiloyed, for instance, the 
Endoclip available from U.S. Surgical, Inc.; typically it 
is inserted through one of the trocars after other 
instriments such as J^shaped retractors pull the artery 
into an esqposed position, with the removal and 
10 introduction of each instrument through a trocar, carbon 
dioxide escapes from the peritoneum, and the supply must 
be replenished to maintain proper inflation, usually by 
manual methods. Additionally, electrosurgical and other 
cauterizing devices for laparoscopic or other types of 
15 surgery f recpiently stick to tissue due to the heat 
generated, one method of cooling has involved water 
cooling of the devices. 

The number of required instruments and their 
repeated insertion and removal increases the time 
20 required for the procedure and its cost, it has been 
recognized that reduction in the time required for the 
procedure is highly desirable to enable more procedures 
to be performed at lower cost and to reduce physician 
fatigue. 

Surmnwrv of the Ttivi^fi^jCT 
According to the Invention, it is realized that by 
modifying the J-hooX laparoscopic instrument, or similar 
Instruments, additional important functions can be 
performed in endoscopic surgery with significant effect 
30 on the efficiency and duration of the surgical 

procedures, and in some instances improved results can 
also be obtained. 

According to one aspect of the invention, a 
surgical instrument useful for laparoscopic surgery is 
35 provided comprising an insulated shaft extending between 
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proxiaal and distal ends, the proximal end having a 
control aeans and a connection to an electrosurgical 
radiofrequency power source; the distal end being of 
general J**hook form having a tissues-engaging ledge on the 
5 proximal side of the bottom of the J-hook; and the 

insulated shaft supporting a tissue-engaging clamping or 
cutting member movable axially, distally of the 
instrument toward the ledge in response to the control 
means whereby tissue such as an artery hooked in the 

10 podket of the J-hook can be engaged on opposite surfaces 
for clamping or cutting while apprcqpriate radiofrequency 
current from the power source is applied to the tissue. 

Preferred embodiments have one or more of the 
following features. 

15 The instrument includes at least one clamping 

member and one cutting member arranged such that upon 
actuation of the control means the clavping member 
engages the ledge of the J->hook before the cutting 
member, whereby, by selective actuation of the 

20 electrosurgical power source, coagulation current can 
first be applied while the clamp clamps an artery or 
other tissue against the ledge on the inside of the J* 
hook, thereby to seal the artery or coagulate the tissue 
to stop bleeding^ and thereafter by further actuation of 

25 the control and actuation of the power source to provide 
current to the cutting member, the artery or tissue may 
be cut by cooperative action of the cutting member and 
the ledge. 

The instrument has two clamp members, one on each 
30 side of the cutting member. 

The clamp members are movable together towards the 
ledge by the control means. 

The instrument includes selector means which 
enable movement of at least one of the members while 
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preventing selected novement of one of the neabers during 
actuation of the rantrol neans. 

The instrueent is constructed to apply bipolar 
electrosurgery energization between the J>hook and the 
5 movable laefflber or nembers. 

The instrunent is constructed to apply monopolar 
electrosurgery energization to the J-hoolc and the movable 
mraber or members for current flow to a grounding pad 
associated with the patient. 
10 The relatively long leg of the J^mMober of the 

instrument comprises a hollow tube having a plurality of 
portals, the hollow tube communicating through a lumen in 
the shaft to a proximal fluid connection for infusion or 
aspiration of fluid from the surgical site via the 
15 portals; preferably the fluid connection has a y- 

cmmection suitable for connection to both infusion means 
and aspiration means enabling alternate infusion and 
aspiration through the portals and lumen. 

The distally disposed end surface of the J-hook of 
20 the instrument is shaped to define a cutting edge for 
blunt dissection. 

The passage through the shaft of the instrument 
which houses the sealing clamp muDbers and the cutting 
members is of rounded formation, the clanping members 
25 have planar longitudinal inside surfaces parallel to and 
spaced apart from one another, and the cutter member is 
disposed therebetween in a manner permitting relative 
longitudinal motion, the outer longitudinal surfaces of 
the clamp members being of matched configuration to the 
30 corresponding curved walls of the passage for guided 

movement; preferably, the passage is of oval form and, as 
viewed in transverse cross-section, the clamp meadaers 
extend along the long sides of said oval. 

The control means of the instrument comprises a 
>5 single actuatable member constructed to apply axial 



pcTWsn/vms 



notion to actuator rods associated vith the sealing claaqp 
and cutting neabers, a conpression spring associated vith 
the actuating rod(s) of the sealing clanp aemberCs) 
constructed to conpress while the sealing clamp neaber is 
5 stopped in clamping action upon the artery or tissue 

while further motion of the actuatable member causes the 
cutter to cut the tissue, preferably, means are provided 
to adjustably vary the preloading of the spring to cmable 
adjustment of the pressure vith whibh the tissue is 
10 clamped before cutting or the distance of offset between 
the ends of the olsmp and the cutting member* 

Finally, a diamond film or lay^r on tissue- 
engaging surfaces of a clamp, graspir*, or cutting 
surgical instrument can improve heat transfer between 
15 tissue and the instrument. This can e.g. reduce sticking 
of tissues to the instrument. This feature applies both 
to laparoscopic surgical instruments and instruments for 
other types of surgery. 

Other features and advantages of the invention 
20 will become apparent from the following detailed 
description and from the claims. 

pqgeriptiiQn of the Preferred Erobodlments 
Fig. 1 is a side view of a preferred multipurpose 
laparoscopic surgical instrument according to the 
25 invention. 

Fig. 2 is an enlarged longitudinal cross<-section 
view of the distal end of the instrument. 

Fig. 3 is an enlarged plan view of the distal end 
of the instrument. 
30 Fig. 4 is an enlarged cross-sectional view taken 

on line 4-4 of Fig. l* 

Figs. 5a, 5b and 5c are a series of views 
demonstrating the operation of the instrument of Fig. 1 
at the surgical site.' 
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Pig. 6 is an enlarged side view, partly in cross- 
section shoving the operating nedianisn of the 
instrument; Fig. 6a is a top plan view also partly in 
cross-section of the operating mechanism. 
5 Fig. 7 is a view depicting a patient undergoing 

laparoscopic surgery, 
structure and Operation 

Referring to Figs, l and 6 the main body of the 
ncttltipurpose laparo8Ccq;>ic surgical instrument 10 

10 comprises a rigid insulated shaft 12 which has a control 
section 14 at its proximal end and a J-hook formation 16 
at its distal end. The instrument is most preferably 
made of sterilizable stainless steel, and the shaft is 
approximately 32 cm in length, L, and 4.8 mm in diameter, 

15 D, constructed for insertion through a trocar to a 

surgical site within the body. The insulation may be 
provided by a f luorocarbon coating such as Teflon TM from 
duPont. 

The control section 14 has a fixed handle part 34 

20 and a movable trigger part 36. Also, at the proximal 
end, the shaft 12 has a single lumen suction/irrigation 
portal 18 from whitih extends a Y-connector 20. One 
branch of the Y'-connector 20 is shown connected to a 
suction tube, which leads to a suction syringe 26. The 

25 other branch of the Y-connector 20 is shown connected to 
an irrigation tube, which leads to an Irrigation syringe 
28. This portion of the instrument provides selectable 
suction and irrigation through lumen 50 which extends 
through shaft 12 to the distal end of the instrument. In 

30 addition, an electrical connector 30 extends from the 
shaft 12 for connection to an electrosurgical 
radiofrequency power source 31 which is associated with a 
control, such as a foot switch. 

At the distal end, the J-hook formation 16 is 

35 formed by a hollow tubular leg 40 of diameter D^, e.g. 2 
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nm, eactendlng L^, e.g. 6 ma, beyond the distal end of 
shaft 12, and by cross-aenber 42 joined to the distal end 
of leg 40. Cross-aeaber 42 defines a ledge 62 on Its 
proxiaal side (inside surface of the J) and a serrated 

5 cutting edge 64 on its distal side, see Fig. 2. The 
serrated edge 64 as seen in plan in Fig. 3 tapers to a 
cutting edge suitable for blunt dissection of tissues by 
end-vise, distal aoveaent of the instruaent. The hollow 
leg 40 of the J*hook 16 has a plurality of 

0 suction/ irrigation portals 38 coaaunicating with lumen 
50. The J-hook 16 has returning tip 44 on the free end 
of the cross-aeaber 42. Tip 44, points proxiaally for 
hooking purposes, see Fig. 2. The thickness of the 
cross-aember 42 and the hook 44, in the direction noraal 

5 to the plane of Fig. 2 is 2 aa, corresponding to the 
diaaeter of leg 40. 

The rigid insulated shaft 12 cmducts 
electrosurgery pover via aetal leg 40 to the cross-aeaber 
42. Parallel to the suction/ irrigation luaen 50, a 

0 longitudinal passage 52 of oval cross section extends 
through the shaft 12. This passage houses two sealing- 
claap bars 54 and an electrosurgical cutting knife 56. 
The distal ends of the sealing/cutting bars are flat and 
constructed to press against aatching anvil surfaces 

5 provided by the cross-aeaber 42, see Fig. 5. The outer 
longitudinal side of each sealing claap 54 is crescent 
shaped to confora to the corresponding inside surface of 
oval passage 52, while the inside longitudinal surface of 
the claaps are planar, parallel and spaced apart. The 

0 cutting knife 56 lies in the space between the two claaps 
54. In the distal region the knife extends the full 
diaension of oval passage 52, as shown in the cross 
section of Fig. 4. A knife actuating shaft 72 extends 
proxiaally froa knife 56 to the control section, to 

5 transait axial aoveaent to the knife. In one eabodiaent. 
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the exposed anvil surfaces and the end surfaces of the 
sealing clanps 54 and the knife 56 have a dianond f iln 
for purposes of heat transfer in preferred eabodiments. 
Such filss siay be produced by vapor deposition method 
5 such as employed by General Electric Superabrasives Inc., 
see for instance Fisher, ^Science Nevsfront**, Popular 
££ifiDfifi# PP* 25-26, (Oct. 1990), and Anthony, Banholser 
and Fleischer publications and patents on this subject, 
herein incorporated by reference. 

10 In the first preferred enbodiaent, a pin 76 is 

located above the pivot 66 on the movable trigger part 36 
and pivotally connects to shaft 72. The knife blade 56 
is thereby driven axlally by shaft 72. Likewise 
actuating shafts 70, Fig. 6a, for the two sealing clanps 

15 54 are directly driven by shaft 72. A yieldable 

compression spring 74 is captured in spring retention 
sleeve 75, which is fixed to shaft 72 and retains the 
proximal ends of shafts 70. Thus the compression spring 
is interposed in the drive linkage for each clamp, such 

20 that when the sealing clamp bottoms on its respective 

anvil surface of the ledge, or upon an artery, vein, duct 
or tissue interposed between the anvil and the sealing 
clamp, the trigger 36 is capable of further actuating 
motion, applying increasing pressure on the body-part, 

25 but with no further substantial motion of the sealing 
clamps. 

The respective actuating shafts for the sealing 
clamps are dimensioned such that when the trigger 36 is 
in released position under the influence of its return 

30 spring 37, the clamps are entirely withdrawn into hollow 
shaft 12, and the tissue receiving pocket P formed 
between the inside ledge 62 of the J-hook and the end of 
shaft 12 is entirely open to receive an artery, vein, 
duct or tissue to be retracted or otherwise acted upon by 

35 the instrument. The actuating shaft 72 for the knife 
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blada is sited in length to position the blade even 
further proxiaally within hollow shaft 12 in the Banner 
that during actuation, the sealing clanp can claap the 
tissue fully before the blade has contact with the 
5 tissue. niiiGi can perait selective clamping and 
subsequent release, or clamping and sealing by 
application of coagulating current without cutting if 
desired, or cutting may be actuated by increased squeeze 
on the trigger only after it is observed that desired 

10 sealing action of the artery, vein or duct under the 
sealing clamp has occurred. 

(Those familiar with gardening may realize the 
similarity of this action to the action of known rose 
bush pruning devices which incorporate clamping and 

15 cutting device to clamp a branch securely before the 
blade engages the branch for cutting •) 

A safety latch device 35, having a pivot 78 and 
disposed to engage a stop pin 80, is associated with 
trigger 36. When set, the device 35 limits the motion of 

20 trigger 36 to that required for clamping, and when 

released, it permits full travel to enable successive 
clamping and cutting, see Pig. 6. 

For the preferred bipolar electrosurgical 
operation the tissue-engaging surfaces of the cross 

25 member are preferably associated with the positive 

terminal of the rf electrosurgery power supply and the 
sealing/clamping bars and the knife are negative. For 
such embodiments the interior of the oval passage 52 is 
insulated or other means are employed to electrically 

30 isolate the respective parts of the instrument and the 
connecting terminal 30 is constructed to provide bipolar 
energization. In the present embodiment it is 
contemplated that during cutting, the current will be 
selected to employ the f ield**concentrating effect of the 

35 knife to cause cutting at the knife, while any current at 
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the clanp neabers will be at such a low current density 
as to be insufficient to cause cutting, in this form the 
instrunent can be used for nonopolar operation in the 
conventional nanner when the clamp and cutting members 
5 are withdrawn, by use of a conventional grounding pad 

associated with the patient. In an alternative preferred 
bipolar construction, the clamp members 54 and the knife 
56 are positive and the cross^member 42 is grounded. If 
desired, the clamp members and their actuators can then 

10 be electrically isolated from the knife member and its 
actuator, to enable distinctly different currents (e.g. 
coagulating and cutting currents respectively) to be 
applied to the clamp members and knife, when desired. 

Fig. 5 shows the operation of the distal end of 

15 the instrument. By taking the section at line 5-5 in 
Fig. 2, the returning tip 44 of the J-hook 16 is not 
shown to enable the sealing claisps and blade to be shown 
more fully. 

In Fig. 5a a blood vessel 84 has been hooked into 
20 the pocket P of the J-hook 16 after being separated from 
the surrounding tissue by blunt dissection using the 
novel distal serrated edge 64 of this J-hook instrument, 
or by other techniques. In hooking the tissue the 
instrument has been used in manner normal to J-hooks. 
25 The blood vessel 84 lies perpendicular to the two sealing 
clamps 54 and the cutting knife 56 and cross'-wise over 
the blunt ledge 62 or anvil of the cross-member 42 of the 
J-hook 16. 

In Fig. 5b, by partially pulling the trigger, the 
30 clamps 54 have been moved toward the anvil surface of 
ledge 62 to clamp the vessel in two places. If it is 
only wished to temporarily hold the vessel during the 
surgical procedure, the control trigger may subsequently 
be released to release the vessel, unimpaired. In this 
35 case the instrument has acted as a forceps. If it is 
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wished to seal the vessel, electrosurgery power is 
applied at coagulating rf current levels when the clamps 
grip the blood vessel* As a result the blood vessel 64 
is cauterised and sealed at the positions of the clanps 
5 by the bipolar radiofrequency current that passes through 
the tissue, so that blood no longer can flow through the 
vessel • 

In Pig. 5c, after releasing the safety device 35, 
further squeesing of the trigger 36 causes the cutting 

10 knife 56 to move through the blood vessel 84 between the 
sealed regions, thus severing the blood vessel 84, as 
desired. While it is possible to employ knife edge 
cutting, or slicing, in the preferred form of the present 
embodiment electrosurgical current of cutting quality (or 

15 a blend of cutting and coagulating current) is applied 
between the leading part of the knife and the opposed 
portion of the ledge 62 of cross-member 42 • 

In the embodiment in which the tissue-engaging 
surfaces (i.e., the anvil surface of the cross-member 42 

20 and the distal ends of the clamps 54 and the Icnife 56) 
are coated with a diamond film, heat transfer between 
those surfaces and the blood vessel 84 can be improved to 
reduce sticking of the blood vessel 84 to those surfaces. 
Referring to Fig. 6 the operation of the internal 

25 mechanism for the steps of Fig. 5 will be described. The 
surgeon draws the movable trigger 36 of the control 32 
proximally toward the fixed handle 34. The movable 
trigger 36 attaches to the fixed part 34 at a pivot point 
66, but a small upper extension 68 of the movable part 36 

30 extends beyond the pivot 66 and includes the pin 76 and 
slot arrangement, as mentioned above. As the surgeon 
draws the movable part 36 proximally, the upper portion 
68 with the pin 76 moves distally, moving the proximal 
end of actuating shaft', and therewith, shafts 70. The 

35 distal motion of the outer shafts 70 causes the clamps 54 
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to Bove distftlly, while the distal motion of the inner 
shaft 72 causes the cutting knife 56 to move distally. 
The compreasion spring 74 associated with the actuating 
shaft for each clamp 54 moves with the assembly. When 
5 the clamps 54 can no longer move distally due to 

engagement with the blood vessel 64 and clamping of it 
against the anvil, the compression of the spring 74 
attached to the clamps 54 allows the continued motion of 
the cutting knife 56. The trigger return spring 37, 
10 assures the return of the clanqps and knife distally upon 
release of the trigger. A selector mechanism, such as 
the safety device 35 shown in Fig. 6, can be adjusted by 
the surgeon to lock the movable cutting knife 56, such 
that distance of travel of the trigger is limited so that 
15 only clamping occurs when the trigger is squeezed. In 
the present embodiment, the trigger 36 advances until the 
latch 35 comes into contact with the stop pin 80. 
Depressing the latch 35 raises its end opposite the pivot 
pin 78 (i.e., the end that contacts the stop pin 80). 
20 such release of the latch allows the trigger 36 to 
continue the stroke. 

In another preferred embodiment the spring- 
retaining, claiq;»-supporting sleeve 75 is threaded to the 
actuation rod 72 for the cutting blade. By rotating the 
25 sleeve on the threads the position of the distal ends of 
the sealing clamp members can be varied relative to the 
cutting blade. This can be employed to vary the 
relationship of clamping to cutting, relative to 
actuation motion of the trigger, and can as well be used 
30 to vary the clamping pressure attained prior to cutting. 

As mentioned above, in addition to the clamping 
and cutting functions, the J-hook 16 of the instrument 
may also be used for simple hooking, and its serrated 
edge 64 permits its use for blunt dissection. 
35 Furthermore, the portals 38 and lumen 50, together with 
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the attached suction and irrigation syringes 26 and 28, 
pervit controlled alternate suction and irrigation of the 
surgical area through the multiple suction/ irrigation 
portals 38 in the hollow tubular leg 40 of the J-hooX 16. 
5 Thus during the surgery e.g. after an artery is hooked 
but before sealing and cutting, blood in the field nay be 
aspirated, saline introduced for washing, and further 
aspiration performed for cleaning the field prior to the 
electrosurgery. similarly, after cutting an artery, the 

10 instrument can again be used for an aspiration, infusion 
sequence. This suction/ irrigation feature thus further 
reduces the usual number of instrument interchanges 
required during surgery, minimizing the need for 
interruptions in the procedure and loss of inflation gas. 

15 For further understanding of the use of the 

instrument, we refer to Fig. 7. A laparoscope 90 is 
introduced through a 10 mm trocar into the peritoneal 
cavity through the uiqper part of the patient's umbilicus 
and directed toward the liver. The peritoneal cavity is 

20 then inflated with carbon dioxide gas. A 5 mm trocar is 
inserted near the gallbladder fundus and a forceps 92 is 
introduced and used to grasp the fundus. A 5 mm trocar 
is inserted into the mid-*clavicle area and the surgical 
instrument 10 of the present application is introduced 

25 through it. A 10 mm trocar is inserted into the lower 
right quadrant of the abdomen and a grasping instrument 
94 is introduced through this trocar. The surgeon then 
operates on the patient, 
other EmbQdlm^ntig 

30 In another preferred embodiment a selector 

mechanism is incorporated In the instrument to enable 
selection of which one of the active elements or which 
niimber of the elements will move upon actuation of the 
control. Depending upon the particular selector 

35 mechanism and its setting, it is readily possible for the 
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surgeon to lock the movable cutting blade « so that only 
claaqping occurs upon squeeze of the handle, or for the 
surgeon to select only the cutting blade for novement, or 
to select one or the other of the clamps to move. In 
5 another preferred embodiment multiple triggers are 
provided for the respective elements, and appropriate 
safety latches can be included. In other preferred 
embodiments, only a single clamp is provided, with and 
without a cutting blade, and in another preferred 

10 embodiment only a cutting blade is provided. 

Other embodiments of the invention include various 
combinations of the coagulation, cutting and 
suction/irrigation functions. In these embodiments, too, 
the instrument can have a knife, but no clamps; or an 

15 instrument can comprise a J-hook having a serrated edge 
for blunt dissection without including either the knife 
or the clamps and either with or without 
suction/ Irrigation. There can be one clamp used alone or 
located to one side of the cutting knife. Multiple 

20 triggers for the various movable elements and safety 
catches can be again included. Other than J-hooks per 
se, eqpiivalent forms can be employed to perform the 
functions described. 

These and numerous other embodiments will be 

25 within the spirit and scope of the claims. 
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1 !• A surgical Instrutment useful for laparoscopic 

2 surgery comprising an insulated shaft extending between 

3 proximal and distal ends, 

4 said proximal end having a control means and a 

5 connection to an electrosurgical radiofrequency pover 

6 source; 

7 said distal end being of general J-hook form 

8 having a tissue-engaging ledge on the proximal side of 

9 the bottom of the J-hook; and 

10 said insulated shaft supporting a tissue-engaging 



11 clamping or cutting member movable axially, distally of 

12 the instrument toward said ledge in response to said 

13 control means whereby tissue such as an artery or other 

14 tissue hooked in the pocket of said J-hook can be engaged 

15 on oivosite surfaces for claaqping or cutting irtiile 

16 appropriate radiofrequency current from said power source 

17 is applied to said tissue. 

1 2. The instnunent of claim 1 including at least 

2 one clamping member and one cutting member. 

1 3. The instrument of claim 2 constructed and 

2 arranged sucdi that upon actuation of said control means 

3 said clamping member engages said ledge of said J-*hook 

4 before said cutting member, whereby, by selective 

5 actuation of said electrosurgical power source, 

6 coagulation current can be applied while said clamp 

7 clamps said artery or other tissue against the ledge on 

8 the inside of the J-hook, thereby to seal said artery or 

9 coagulate said tissue to stop bleeding. 

1 4. The instrument of claim 3 constructed for 

2 further actuation of said control to cut said artery or 
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3 tissue by cooperative action of said cutting nenber and 

4 said ledge. 

1 5. The instrunent of claim 4 connected to a power 

2 source to provide current to said cutting nenber, irtiereby 

3 the artery or tissue nay be cut electrosurgically. 

1 6. The instrunent of clain 2 wherein two clamp 

2 nembers are provided, one on each side of said cutting 

3 member. 

1 7. The instrument of claim 3, 4 or 5 i^erein two 

2 clamp members are provided, one on each side of said 

3 cutting member. 

4 8* The instrument of claim 6 wherein said claq;> 

5 members are movable together toward said ledge by said 

6 control means. 

1 9. The instrument of claim 7 wherein said clanqp 

2 mei&bers are movable together toward said ledge by said 

3 control means* 

4 10. The instrument of claim 2, 3, 4, 5, 6 or 8 

5 including selector means enabling movement of at least 

6 one of said members while preventing selected movement of 

7 one of said members during actuation of said control 

8 means. 

1 11. The instrument of claim 1, 2, 3, 4, 5, 6 or 8 

2 constructed to apply bipolar electrosurgery energization 

3 between said J-*hoolc and said movable member or members. 

1 12. The instriment of claim 11 including at least 

2 one clamping member and one cutting member wherein said 
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3 meadMrs are electrically isolated from as another to 

4 enable cutting currmt to be applied to said cutting 

5 menber without applying cutting current to said claaqp 

6 neaber. 

7 13* The instrusent of claim 1, 2, 3, 4, 5^ 6 or 8 

8 constructed to apply monopolar electrosurgery 

9 energization to said J-hooX and said movable meittber or 

10 members for current flow to a grounding pad associated 

11 with the patient. 

1 14. The Instmment of claim 1, 2, 3, 4, 5 or 8 

2 wherein the relatively long leg of said J-member 

3 comprises a hollow tube having a plurality of portals, 

4 said hollow tube communicating through a liimen in said 

5 shaft to a proximal fluid connection for infusion or 

6 aspiration of fluid from the surgical site via the 

7 portals. 



1 15. The instrument of claim l wherein said fluid 

2 connection has a Y-connection suitable for connection to 

3 both infusion means and aspiration means enabling 

4 infusion and aspiration through said portals and lumen. 

1 16. The instrument of claim l, 2, 3, 4, 5^ 6 or 8 

2 wherein the distally disposed end surface of said J-hook 

3 is shaped to define a cutting edge for blunt dissection. 

1 17. The instrument of claim 1, 2, 3, 4, 5, 6 or 8 

2 irtierein the relatively long leg of said J-meaiber 

3 comprises a hollow tube having a plurality of portals, 

4 said hollow tube communicating through a Iximen in said 

5 shaft to a fluid connection for infusion or aspiration of 

6 fluid from the surgical site via the portal and wherein 
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7 the distal ly disposed end surface of said J*hoo)c is 

8 shaped to define a cutting edge for blunt dissection. 

1 18. The instrunent of claim 3 or 4 wherein said 

2 passage through said shaft is of rounded fomation, said 

3 clasping neabers have planar longitudinal inside surfaces 

4 parallel to and spaced apart from one another, and said 

5 cutting meaber is disposed therebetween in a nanner 

6 peraitting relative longitudinal notion, the outer 

7 longitudinal surfaces of said clanp menbers being of 

8 Batched configuration to the corresponding curved walls 

9 of said passage for guided moveaent. 

1 19 « The instrument of claia 11 where said passage 

2 is of oval form and, as viewed in transverse cross- 

3 section, said clmp aeabers extend along the long sides 

4 of said oval. 

1 20 • The instrument of claim 2, 3 or 4 wherein 

2 said control means comprises a single actuatable meaber 

3 constructed to apply axial motion to actuator rods 

4 associated with said sealing clamp and cutting members, a 

5 compression spring associated with the actuating rod of 

6 said sealing clamp member constructed to compress while 

7 said sealing clamp member is stopped in clamping action 

8 upon said artery or tissue while further motion of said 

9 actuatable member causes said cutter to cut said tissue. 

1 21. The instrument of claim 14 wherein means are 

2 constructed to adjustably vary the preloading of said 

3 spring to enable adjustment of the pressure with which 

4 said tissue is clamped before cutting or the distance of 

5 offset between the ends of said clamp and said cutting 

6 member. 
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1 22. h surgical Instruaent useful for laparoscopic 

2 surgery comprising an insulated shaft extending between 

3 proxinal and distal ends, 

4 said proxiaal end having a control ineans and a 

5 connection to an electrosurgical radiofrequency power 
€ source; and 

7 said distal end being of general J-hook form 



8 having a tissue-engaging ledge on the proxiaal side of 

9 the bottoB of the J*-hoo)t, wherein the relatively long leg 

10 of said J-meniber coninrises a hollow tube having a 

11 plurality of portals, said hollow tube communicating 

12 through a lumen in said shaft to a proximal fluid 

13 connection for infusion or aspiration of fluid from the 

14 surgical site via the portals* 



1 23. A surgical instrument useful for laparoscopic 

2 surgery comprising an insulated shaft extending between 

3 proximal and distal ends, 

4 said proximal end having a control means and a 

5 connection to an electrosurgical radiofrequency power 

6 source; and 

7 said distal end being of general J-hook form 

8 having a tissue-engaging ledge on the proximal side of 

9 the bottom of the J-hook, wherein the distally disposed 

10 end surface of said J-hook is shaped to define a cutting 

11 edge for blunt dissection. 

1 24. A surgical instrument useful for laparoscopic 

2 surgery comprising an insulated shaft extending between 

3 proximal and distal ends, 

4 said proximal end having a control means and a 

5 connection to an electrosurgical radiofrequency power 

6 source; and 

7 said distal end being of general J*hook form 

8 having a tissue-engaging ledge on the proximal side of 
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9 thm botton of the J-hookr wharoln the relatively long leg 

10 of said J-meaber conprisee a hollow tube having a 

11 plurality of portals, said hollov tube communioating 

12 through a lunen in said shaft to a proximal fluid 

13 connection for infusion or aspiration of fluid froA the 

14 surgical site via the portals, and 



15 wherein the distally disposed end surface of said 

16 J-hook is shaped to define a cutting edge for blunt 

17 dissection. 

1 25. A surgical instniment having a tissue* 

2 engaging aeaber, the tissue-engaging surface of which 

3 comprises a coated diamond layer enabling improved heat 

4 transfer between said tissue and said member. 

5 26* The instrument of claim l, 2, 3, 4, 5 or 6 

6 having a tissue-engaging member, the tissue-engaging 

7 surface of which comprises a coated diamond/ layer 

8 enabling improved heat transfer betwiaen said tissue and 

9 said member. 

1 27. The instrument of claim 25 wherein said 



2 moiber is constructed to engage tissue for producing a 

3 flow of radio frequmcy current for cautering coagulating 

4 or cutting tissue, said diamond layer serving to conduct 

5 heat from said tissue to said instrument for coating said 

6 tissue. 

1 28. The instrument of claim 26 wherein said 

2 member is constructed to engage tissue for producing a 

3 flow of radio frequency current for cautering coagulating 

4 or cutting tissue, said diamond layer serving to conduct 

5 heat from said tissue to said instrument for coating said 

6 tissue. 
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AHENOED CLAIMS 

[received by the International Bureau on 17 March 1992 (17.03.92); 
original claims 1,2,4,5,11-29 amended; 
other claims unchanged (9 pages)] 

1 1. A surgical Instrunent useful for 

2 laparoscopic Burgory coqxrising an insulated shaft 

3 extending between proxiaal and distal ends, 

4 said proxinal end having a control aeans for 

5 controlling clamping or cutting by the instrunent and a 

6 connection to an electrosurgical radiofrequency power 

7 source; 

8 said insulated shaft having conductor means 

9 serving to conduct radiofrequency po^nx from said 
10 connection to the distal end of the instrument? 

said distal end being of general J-hook form 

12 defining a tissue-receiving pocket, the bottom of the J- 

13 hook having a proximal side which defines a tissue- 

14 engaging ledge; 

15 said insulated shaft supporting tissue-engaging 

16 clai«>ing or cutting members, said meSbers movable 

17 axially, distally of the instrument toward said ledge in 

18 response to said control means for successively engaging 

19 said tissue by a first of said members at a first point 

20 along said ledge and subsequently by a second of said 

21 members at another point spaced along said ledge from the 

22 first engaged point, whereby tissue such as an artery or 

23 other tissue hooked in the pocket of said J-hook can be 

24 engaged on opposite surfaces for claurping or cutting 

25 while appropriate radiofrequency current from said power 

26 source is applied to said tissue. 

1 2. A surgical instrument useful for 

2 laparoscopic surgery coBQ>rising an insulated shaft 

3 extending between proximal and distal ends, 

4 said proximal end having a control means for 

5 controlling clamping or cutting by the instrument and a 

6 connection to an electrosurgical radiofrequency power 

7 source; 
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8 Baid Insulated shaft having conductor neans 

9 serving to conduct radiofrequency power from said 

10 connection to the distal end of the instruaent; 

11 said distal end being of general J-hook fcnrm 

12 defining a tissue-receiving pocket, the bottom of the J- 

13 hook having a proximal side which defines a tissue- 

14 engaging ledge; 

15 said insulated shaft supporting at least one 



16 tissue-engaging clao«>ing member and at least one tissue 

17 engaging cutting member each movable axially, distally of 

18 the instrument toward said ledge in response to said 

19 control means whereby tissue such as an artery or other 

20 tissue hooked in the pocket of said J-hook can be engaged 

21 on opposite surfaces for clamping or cutting while 

22 appropriate radiofrequency current from said power source 

23 is applied to said tissue. 

1 3» The instrument of claim 2 constructed and 

2 arranged sudh that upon actuation of said control means 

3 said clamping member engages said ledge of said J-hook 

4 before said cutting member^ whereby, by selective 

5 actuation of said electrosurgical power source, 

6 coagulation current can be applied idxile said clamp 

7 clamps said artery or other tissue against the ledge on 

8 the inside of the J-hook, thereby to seal said artery or 

9 coagulate said tissue to stop bleeding. 

1 4. The instrument of claim 3 in which said 

2 control means is constructed and arranged to enable 

3 further actuation of said control to cut said artery or 

4 tissue by cooperative action of said cutting member and 

5 said ledge. 

1 5. The instrxtment of claim 4 wherein said 

2 connection to said power source is connected to provide 

3 current to said cutting member, whereby the artery or 

4 tissue may be cut electrosurgical ly. 



wo 92/06642 



- 23 - 



PCrAJS91/07725 



1 6. Thft instnuncnt of claim 2 vhareln two claap 

2 Asnbars ara providad, ona on aach aida of aaid cuttln? 

3 maittbar. 

1 7. Tba instrunant of clain 3, 4 or 5 vharain 

2 two claiqp nambars ara providad^ ona on aach aida of aaid 

3 catting »a»bar. 

4 8« Tha instruaent of clain 6 vharain aaid claap 

5 naiBbara ara novabla togathar toward said ladga by aaid 

6 control naana* 

1 9. Tha inatrunant of claim 7 vharain aaid clasqp 

2 mambars are movabla togathar tovard said ladga by said 

3 control means* 

4 10. Tha inatruaant of claim 2, 3, 4, 5, 6 or 8 

5 including selector means enabling movement of at leaat 

6 one of said members vhila preventing selected movement of 

7 one of said members during actuation of said control 

8 maana. 

1 11« The instrument of claim l, 2, 3, 4, 5, 6 or 

2 8 vherein said connection and aaid conductor means ara 

3 constructed to apply bipolar alectrosurgery energization 

4 betveen said J-hook and said movable members. 

1 12. The instrument of claim 11 vherein said 

2 members are electrically isolated from one another, said 

3 conductor means constructed to enable cutting current to 

4 be applied to one of said mambars vithout aiqplying 

5 cutting current to the other of said members. 

6 13. The instrument of claim 1, 2, 3, 4, 5^ 6 or 

7 8 vherein said connection and said conductor means are 

8 constructed to apply monopolar alectrosurgery 
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9 energization to said J-book and said movable nembers for 

10 current f lov to a grounding pad associated vith tbe 

11 patient. 

1 14. Tbe instrunent of claia 1, 2, 3, 4, 5 or 8 

2 vberein said sbaft coaprises a bollov tube and a distal 

3 extremity of said tube bas a plurality of portals, said 

4 bollow tube conmunicating to a proxiaal fluid connection 

5 for Infusion or aspiration of fluid froa a surgical site 

6 via tbe portals. 

1 15. The instrument of claia 14 wberein said 

2 fluid connection has a Y-connection suitable for 

3 connection to both infusion aeans and aspiration means 

4 enabling infusion and aspiration through said portals and 

5 luaen. 

1 16. The instruaent of claia i, 2, 3, 4, 5, 6 or 

2 8 vherein a distally disposed end surface of said J-hook 

3 is shaped to define a cutting edge for blunt dissection. 

1 17. The instrument of claim 1, 2, 3, 4, 5, 6 or 

2 8 vherein said shaft comprises a bollov tube and a distal 

3 esetreaity of said tube has a plurality of portals, said 

4 bollov tube coaaunicating to a fluid connection for 

5 infusion or aspiration of fluid from a surgical site via 

6 the portal and vherein a distally disposed end surface of 

7 said J-hook is shaped to define a cutting edge for blunt 

8 dissection. 

1 18. The instruaent of claia 6 or 7 vherein said 

2 shaft includes a passage that is of rounded foraation, 
3^ said claaping aembers have planar longitudinal inside 

4 surfaces parallel to and spaced apart froa one another, 

5 and said cutting aember is disposed therebetveen in a 

6 manner peraitting relatively longitudinal action, the 

7 outer longitudinal surfaces of said cla]q> aeabers being 
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8 Of natdbed conflcruration to corresponding curved walls of 

9 said passage for guided nove&ent. 

1 19. VhB instrosent of claia 18 where said 

2 passage Is of oval fora having two opposed long sides 

3 and, as viewed in transverse cross-section, said outer 

4 longitudinal surfaces of said clanping nembers extend 

5 along the long sides of said oval* 

1 20. The instrument of claim 2, 3 or 4 wherein 

2 said control neans cosprises a single aetuatable aenber 

3 and respective actuator rods connected to said clasping 

4 aenber and said cutting aeaber, said aetuatable aeaber, 

5 constructed to apply axial motion to said actuator rods 

6 to actuate said clanping and cutting aeabers, a 

7 conpression spring connected to the actuating rod of said 
a daaping aeaber constructed to coapress while said 

9 clamping aeaber is stopped in clamping action upon said 

10 artery or tissue while further motion of said aetuatable 

11 aeaber causes said cutting aeaber to cut said tissue. 



1 21. The instruaent of claia 20 wherein aeans 

2 are constructed to adjustably vary the preloading of said 

3 spring to enable adjustaent of the pressure with which 

4 said tissue is claiqted before cutting. 

1 22. A surgical instruaent useful for 

2 laparoscopic surgery coaprising an insulated shaft 

3 extending between proxiaal and distal ends, 

4 said proxiaal end having a control aeans for 

5 controlling claaping or cutting by the instruaent and a 

6 connection to an electrosurgical radiofrequency power 

7 source; and 

8 said insulated shaft having conductor aeans 

9 serving to conduct radiofrequency power froa said 
10 connection to the distal end of the instrument; 
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11 said distal and baing of ganaral J-hook form 

12 daf ining a tissua-racaiving pockat, tha botton of tha J- 

13 hook form having a proxinal sida which daf inaa a tiaaua- 

14 angaging ladga, said shaft conprisas a hollow tuba and a 

15 distal axtremity of said tube has a plurality of portals, 

16 said hollow tube connunicating to a proximal fluid 

17 connection for infusion or aspiration of fluid from a 

18 surgical site via tha portals. 



1 23. A surgical instrument useful for 

2 laparoscopic surgery comprising an insulated shaft 

3 extending between proximal and distal ends, 

4 said proximal end having a control means for 

5 controlling clasqping or cutting by tha instrument and a 

6 connection to an electrosurgical radiof requency power 

7 source; and 

8 said insulated shaft having conductw means 

9 serving to conduct radiofrequency power from said 

10 connection to tha distal and of tha instrument; 

11 said distal and baing of ganaral J^hook form 

12 defining a tissue-receiving pocket, the bottom of the J*- 

13 hook having a proximal side which defines a tissue- 

14 engaging ledge, and 

15 irtierein a distally disposed end surface of said 

16 J-hook is shaped to define a cutting edge for blunt 

17 dissection* 

1 24. A surgical instrument useful for 

2 laparoscopic surgery conq^rising an insulated shaft 

3 extending between proximal and distal ends, 

4 said proximal end having a control means for 

5 controlling clamping or cutting by the instrument and a 

6 connection to an electrosurgical radiofreguen^ power 

7 soiirce; and 

8 said insulated shaft having conductor means 

9 serving to conduct radiofrequency power from said 
10 connection to the distal end of the instrument; 
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11 said distal end being of general J*hook f on 

12 defining a tissue-receiving pocket, the botton of the 

13 hook having a proacinal side which defines a tissue- 

14 engaging ledge, said shaft comprising a hollow tube and a 

15 distal extremity of said tube has a plurality of portals, 

16 said hollow tube communicating to a proximaj. fluid 

17 connection for infusion or aspiration of fluid from a 

18 surgical site via the portals, and 



19 wherein a distally disposed end surface of said 

20 J-hook is shaped to define a cutting edge for blunt 

21 dissection. 

1 25 « A surgical instrument for laparoscopic 



2 electrosurgery having an elongated shaft extending 

3 between proximal and distal ends, said proximal end 

4 having a connection to an electrosurgical radiof requency 

5 power source, said shaft having insulated conductor means 

6 serving to conduct radiof requency power from said 

7 connection to the distal end of the instrument, at said 

8 distal end a tissue-engaging member has a tissue- 

9 engaging surface comprising a coated diamond film outer 

10 layer, said diamond film layer enabling improved heat 

11 transfer of heat generated during electrosurgery between 

12 said tissue and said tissue-engaging member. 

13 26. The instrument of claim 1, 2, 3, 4, 5 or 6 

14 in which a tissue-engaging member has a tissue-engaging 

15 surface comprising a coated diamond film outer layer 

16 enabling improved heat transfer between said tissue and 

17 said member. 

1 27. The Instrument of claim 25 vAierein said 

2 member is electrically conductive and is connected to 

3 said conductor sieans for producing a flow of 

4 radiof requency current for cauterising, coagulating or 

5 cutting tissue, said diamond film layer serving to 
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6 conduct heat tron said tissue to said instrunent for 

7 coolin? said tissue. 

8 28* The instrument of clain 26 irtierein said 

9 Beaber is electrically conductive and is connected to 

10 said conductor means for producing a flow of 

11 radiofrequency current for cauterizing, coagulating or 

12 cutting tissue, said diamond film layer serving to 

13 conduct heat from said tissue to said instrument for 

14 cooling said tissue. 



15 29. A surgical instrument useful for 

16 laparoscopic surgery cooq^ising an insulated shaft 

17 extending between proximal and distal ends, 

18 said proximal end having a control means for 

19 controlling clamping or cutting by the instrument and a 

20 connection to an electrosurgical radiofrequency power 

21 source; 

22 said insulated shaft having conductor means 

23 serving to conduct radiofrequency power from said 

24 connection to the distal end of the instrument; 

25 said distal end being of general J^^hook form 

26 defining a tissue-receiving pocket, the bottom of the J- 

27 hook having a proximal side which defines a tissue- 

28 engaging ledge; 

29 said insulated shaft supporting a tissue- 



30 engaging clamping or cutting member movable axial ly, 

31 distally of the instrument toward said ledge in response 

32 to said control means vhereby tissue such as an artery or 

33 other tissue hooked in the pocket of said J-hook can be 

34 engaged on opposite surfaces for clamping or cutting 

35 while appropriate radiofrequency current from said power 

36 soturce is applied to said tissue; 

37 wherein said shaft comprises a hollow tube, and 

38 a distal extremity of said tube has a plurality of 

39 portals, said hollow tube communicating to a proximal 
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40 fluid connection for infusion or aspiration of fluid fron 

41 a surgical sits via the portals; 

42 said fluid connection having a Y^^connection 

43 suitable for connection to both infusion means and 

44 aspiration means enabling alternate infusion and 

45 aspiration through said portals. 
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